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Abstract

For a problem of optimal control of coefficients of a parabolic equation with
optimization along the boundary of the domain, the issues of well-posedness of
the problem statement were studied and a necessary optimality condition in the
form of variational inequality was established.

1. Introduction

The optimal control problems for parabolic equations are met in optimization of
different controlled processes of thermal physics, diffusion, filtration and others. In a
number of practical optimal control problems the functions enter into the coefficients
of parabolic equations. Such problems arise also by solving the coefficient inverse
problems for parabolic equations considered at variational statements [1-3].

In [4-10] and others the optimal control problems for parabolic equations with
controls in coefficients were studied. Such problems were not studied enough in the
cases when the optimizations along the domain having the important practical value
were studied.

In the present paper, we consider an optimal control problem for a linear parabolic
equation with controls in its coefficients and with optimization along the boundary
of the domain.

The well-posedness of the problem statement was studied, the Frechet differen-
tiability of optimization was proved and necessary optimality condition in the form
of variational inequalities was established.

2. Problem statement

Let l, T > 0 be the given numbers, QT = {(x, t) : 0 < x < l, 0 < t < T}. The
denotation of functional spaces and their norms used in the paper correspond to ones
accepted in [11, p.12]. Below, the positive constants independent of the evaluated
values and admissible controls, are denoted by Mj (j = 1, 2, ...).

Let the controlled process be described in QT by the following initial-boundary
value problem for the linear parabolic equation:

ut − (k (x, t) ux)x + q (x, t) u = f (x, t) , (x, t) ∈ QT , (1)


